In contrast to seed storage proteins, very little is known about the mechanismsfor the biosynthesis and accumulation of storage proteins in underground tuberous organs such as potato tubers and sweet potato tuberous roots. In fact, even the subcellular localization of these proteins have not yet been well established. In the case of sweet potato, 60 to 80% of the total soluble proteins in tuberous roots is accounted for by a family of major proteins, "sporamin", with apparent mol. wt. of 25,000.1} Sporamins are synthesized as precursors larger than the mature form by membrane-bound polyribosomes.
2) The nucleotide sequence of sporamin cDNAs2'3) and the in vitro processing of sporamin precursor4) indicate the presence of a signal peptide at the N-terminus of precursors. These results suggested that sporamins are accumulated within subcellular organelles en route from the endoplasmic reticulumn, probably vacuoles or their derivative vacuolar protein bodies, like seed storage proteins. In this paper, we examined the localization of sporamin by subcellular fractionation. Weused protoplasts released from the tissue as a starting material for the isolation of vacuoles. Twenty-five g of parenchymatous tissue of tuberous roots (Ipomoea batatas L. cv. Kokei No. 14) was chopped into small pieces and treated with 25ml of 1.6% (w/v) Cellulase Onozuka RS (Seikagaku-Kogyo) and 0.6% (w/v) Macerozyme R40
(Yakuruto Pharmaceutical Industry Co.) in 50mM sodium citrate (pH 5.8), 0.6m mannitol at 37°C for 3hr. After centrifugation at 48xg for 2min, the precipitate was resuspended in 30ml of extraction medium (0.6m mannitol, 1 mMEDTA, 10mMTris-AcOH, pH 7.5) and filtered through nylon gauze. The filtrate was centrifuged at 48 xg for 5min, and the supernatant was overlayed on 10% Ficoll. After centrifugation at 300 x g for 10 min to remove mostly unbroken protoplasts, the supernatant and interface were centrifuged at 900xg for 10 min. The precipitate was gently suspended in 10% (w/v) Only about 5% of a-mannosidase, a vacuolar marker enzyme,10) in the extract (300xg supernatant) was recovered in the 900 x g precipitate fraction, probably due to the fragility of large vacuoles in the cell. The 900xg precipitate fraction also contained significant activities of marker enzymes for other subcellular organelles. However, vacuoles could be purified from this fraction by specific floatation though Metrizamide gradient centrifugation.n) Most of the a-mannosidase activity in the fraction floated the gradient (Fig. 1) . In contrast, only a small fraction of the activities of other subcellular marker enzymes floated. The distributions of NADPH-cytochrome c reductase and 6-P-gluconate dehydrogenase in the gradient were similar to those of G-6-P dehydrogenase and cytochrome c oxidase. Fraction C from the G6PDH,glucose-6-phosphate dehydrogenase. Fraction C used for further analysis as the vacuolar fraction is indicated by a shaded bar. We could isolate only a small fraction of the vacuoles in the cell. Most of the Neutral Red-stained vacuoles in the parenchymatous tissue cells observed under microscope were much larger than those recovered by subcellular fractionation (data not shown). It is likely that only the smaller vacuoles in the cell which escaped disruption during extraction were recovered in these experiments. However, close similarities in the beKavior of a-mannosidase activity and sporamin during subcellular fractionation and Metrizamide floatation centrifugation strongly suggest that sporamin is localized within the vacuole.
